The protective effects of blood pressure reduction are clear. However, the choice of antihypertensive drug is less clear. Two trials comparing the effects of ACE inhibitors and diuretics have produced apparently conflicting conclusions. The US Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial reported that diuretic therapy was probably better, while the second Australian National Blood Pressure study suggested that ACE inhibitor-based regimens were superior. On balance, it appears that differences in the design and conduct of these two trials probably explain the differing results. Neither trial provides really compelling evidence for the preferential selection of one drug over the other. Achieving good blood pressure control is probably far more important than the drug with which that control is achieved.
Introduction
The benefits of effective blood pressure reduction are well 
ALLHAT and ANBP2
ALLHAT was a very large, North American trial in which around 42 000 people with hypertension were randomised to take either an ACE inhibitor, a diuretic, a calcium antagonist or an alpha adrenergic blocker. The alpha blocker arm of the study was terminated early after an interim analysis showed an excess of major cardiovascular events compared with the diuretic arm. This left around 33 000 people in the remaining three arms. About 24 000 were included in the ACE inhibitor versus diuretic comparison.
The ANBP2 study was a much smaller trial of around 6000 older hypertensive Australians. They were randomised to receive either ACE inhibitor-or diuretic-based treatment.
The main characteristics of each trial are shown in Table 1 . In each trial, numbers of cardiovascular events in each treatment group were compared after a mean follow-up of 4-5 years. Both trials compared the outcomes of treatment with diuretics or ACE inhibitors. (Table 2) In ALLHAT, the primary outcome was coronary heart disease and the trial found no difference in the incidence of events between the ACE inhibitor group and the diuretic group. However, for the secondary outcomes, the risks of stroke (15% lower relative risk, Endpoint assessment 95% CI* 2-30%), heart failure (19% CI 7-31%) and combined cardiovascular events (10% CI 5-16%) were all lower in those taking diuretics. In other words, aside from myocardial infarction for which there was no apparent difference, diuretics seemed to be superior to ACE inhibitors.
Main findings
The ANBP2 trial reported an 11% (0-21%) reduction in the risk of its primary outcome (any cardiovascular event or death from any cause) in favour of the ACE inhibitor group compared to the diuretic group. In terms of the secondary outcomes, there was a 32% (1-53%) greater reduction in the risk of non-fatal myocardial infarction with ACE inhibitor therapy compared to diuretic therapy. There were corresponding trends towards greater reductions in the ACE inhibitor group for heart failure and other cardiovascular events. Overall therefore, ACE inhibitors seemed to be superior to diuretics, however, for both primary and secondary outcomes, differences between treatment groups in cause-specific fatal and nonfatal events were only seen in men.
Findings with respect to diabetes
The risk of developing type 2 diabetes in the ALLHAT trial was 40% higher with diuretic therapy than with ACE inhibitor therapy. However, the longer-term clinical relevance of this observation is not known. In the diabetic sub-group of ALLHAT, there was no difference between ACE inhibitors and diuretics for any of the cardiovascular outcomes, except for heart failure.
There was a 20% reduction in the risk of heart failure with diuretic therapy compared with ACE inhibitors, irrespective of 
Why do the study results appear to be in conflict?
At first glance, the two studies appear to reach opposite conclusions, that is, the ALLHAT findings favour diuretics whereas the ANBP2 findings favour ACE inhibitors. However, when comparing the studies, one needs to consider the ways in which systematic differences between the trials and random variation about the estimates of effect might affect the validity of this conclusion. Two particular differences between ALLHAT and ANBP2 were the blood pressure reductions that were achieved in the randomised groups and the ethnicity of the study populations.
Target blood pressure
In both trials, doctors aimed to achieve similar target blood pressures by first using the drugs under investigation and then adding other antihypertensives as required. In ANBP2 the blood pressure reductions were almost identical in each group.
However, in ALLHAT, the systolic blood pressure at follow-up was 2 mmHg higher in the ACE inhibitor group compared with the diuretic group. While small, a 2 mmHg lower systolic blood pressure would, on the basis of epidemiology, be expected to result in an approximately 10% lower stroke risk and a 7% lower coronary risk. 3 The smaller benefits of ACE inhibitors observed in ALLHAT might therefore be attributable to the less effective blood pressure control achieved in this group.
Ethnicity
ALLHAT included a large proportion (over one-third) of African-Americans, while most patients in ANBP2 were white. Subsidiary analyses suggested that the increased risk in those receiving an ACE inhibitor in ALLHAT might have been partly attributable to less effective blood pressure control with ACE inhibitors (4 mmHg higher at follow-up) among black patients. This is an observation which has been reported elsewhere. 4 
Design
The two trials differed in study design. In ANBP2, the PROBE (Prospective, Randomised Open with Blinded Endpoint assessment) design meant that general practitioners were aware of the assignment of study drugs and were free to choose the most appropriate second-line drug to achieve blood pressure control.
In ALLHAT, not only were physicians blind to treatment assignment, but they were also restricted, by protocol, to using potentially less favourable combinations of drugs. Sub-optimal combinations are a further possible explanation for the follow-up differences in blood pressure in the two randomised groups.
Power
The differences in the size of the trials and the numbers of events observed produced markedly different levels of precision about the estimates of effect obtained in each study.
No previous trial of antihypertensive therapy has approached the size of ALLHAT which recorded nearly 5000 deaths, 3000 coronary events and more than 1500 strokes. The large study size increased the power to detect differences between the treatments as evidenced by the tight confidence limits around the estimates of effect.
Relative to ALLHAT, ANBP2 was small, and had greatly reduced power to reliably detect the differences between the treatments and to examine the effects on cause-specific outcomes or in patient sub-groups. For every outcome reported in ANBP2 the confidence intervals were considerably wider than those for ALLHAT. In almost every case the confidence intervals in ANBP2
substantially overlapped the estimates of effect identified in ALLHAT.
How different are the results?
Overall, the findings of ALLHAT and ANBP2 are probably not as divergent as they might at first seem. The differences are likely to be explained by the systematic differences between the studies and uncertainty about the point estimates of effect.
Certainly, for coronary heart disease, the evidence for superiority of one drug over the other is very weak. For stroke and heart failure, there is some evidence from ALLHAT that a greater benefit was achieved with diuretic therapy. However, this is probably explained by the greater reduction in blood pressure seen in patients taking diuretics.
Conclusion
The ANBP2 versus ALLHAT debate highlights the need for clinicians to consider the most reliable evidence for the relative benefits of different blood pressure lowering regimens.
Overviews or meta-analyses that combine results of individual studies can serve exactly this purpose. A collaboration comprising the investigators of large trials of blood pressure lowering drugs (the Blood Pressure Lowering Treatment Trialists' Collaboration) has conducted such overviews.
The first cycle of results from these overviews showed that treatment with any of the commonly used antihypertensive drugs reduced the overall risk of major cardiovascular events and that all regimens were broadly comparable. 5 The second cycle of results from the collaboration, based on data from more than 160 000 patients, provides more definitive evidence about the effects on individual outcomes such as stroke, ischaemic heart disease and heart failure. 6 On the basis of the evidence available to date, good blood pressure control appears to be far more important than whether or not it is achieved with an ACE inhibitor or a diuretic.
